Adult male rats exposed to an alcohol diet exhibit a blunted adrenocorticotropic hormone response to immune or physical stress: possible role of nitric oxide.
Intact adult male rats fed an alcohol [ethanol (EtOH)] diet for 10 days show blunted adrenocorticotropic hormone (ACTH) release in response to immune signals such as the cytokine interleukin-1 beta (IL-1 beta) and endotoxin [lipopolysaccharide (LPS)], as well as to physical stress (mild electroshocks). The mechanisms responsible for this effect remain poorly understood, but we have recently reported that decreased pituitary responsiveness to vasopressin (VP) might play a role. In naive rats, nitric oxide (NO) exerts a restraining influence on the response of the hypothalamic-pituitary (H-P) axis to cytokines and VP. The ability of long-term EtOH treatment to increase glutamate receptors, and thus NO formation, prompted us to test the hypothesis that abnormally high NO concentrations might modulate the influence of the drug. Blockade of the activity of NO synthase (NOS), the enzyme responsible for NO formation, with the arginine derivative L-N omega nitro-L-arginine-methylester (L-NAME), augmented the ACTH response to IL-1 beta or LPS in both control (C) and EtOH-fed (E) rats. Indeed, after L-NAME treatment, ACTH concentrations were statistically comparable in C and E animals injected with endotoxin or a large dose of IL-1 beta. VP-induced ACTH secretion also became comparable in both experimental groups after blockade of NOS activity. In contrast, the decreased response of the H-P axis of E animals to shocks was only slightly ameliorated, compared with that of C rats. It is therefore possible that changes in the NOergic tone induced by alcohol play a role in the decreased response of the H-P axis to cytokines, possibly in part by altering the stimulatory action of VP on the corticotrophs. On the other hand, in E rats NO seems to exert only a minimal influence on the central nervous system circuits activated by shocks.